MH-3: evidence for non-competitive antagonism towards the low-affinity site of β1-adrenoceptors.
β-Adrenoceptor antagonists are important drugs for the treatment of cardiovascular diseases and some of those drugs also block the so-called low-affinity site of β1-adrenoceptors although at much higher concentrations. This low-affinity site, also identified in vivo and in human tissue, may come into play under certain pathophysiological situations including arrhythmias. The aim of our study was to determine the potency of 14 compounds chemically related to bupranolol or bevantolol and two xanthone derivatives at the low-affinity site of the β1-adrenoceptor. The potency of the compounds at the low- and high-affinity site of β1-adrenoceptors (β1L and β1H; both increasing heart rate) was compared in the pithed rat. One compound was also studied in the isolated rat heart and its α1-adrenolytic effect determined in the isolated rat mesenteric artery. In the pithed rat, four compounds blocked the β1L-adrenoceptor at a ≥10-fold lower potency than the β1H-adrenoceptor whereas the xanthone derivative (-)-MH-3 was equipotent. In the spontaneously beating right atrium (-)-MH-3 was a non-competitive antagonist of comparable potency at either receptor; its apparent pD'2 value for the β1L-adrenoceptor ranged from 5.6 to 6.4 under various conditions, including the Langendorff preparation. Its apparent pA2 at the α1-adrenoceptor in the mesenteric artery was 8.4. (-)-MH-3 is the first compound with virtually the same potency at the low- and high-affinity site of β1-adrenoceptors in vivo; it appears to be a non-competitive antagonist at either site in vitro.